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1 Introduction

This appendix contains the proofs of all the intermediate results that have been omitted from the paper,
as well as extensions of several results reported in the paper.

The appendix is divided into 6 sections. In Section 2 we show that for any distribution of precision
choices I', there are no non-monotonic equilibria in the second stage of the game. We also establish
properties of the ex-ante utility function that we invoked in the proof of Theorem 1. In particular, we
show that the ex-ante utility function is increasing and that its derivative is uniformly bounded from
above and converges to zero. Finally, we show that there exists a precision level 7 € (1, 00) such that
players never find it optimal to choose a precision higher than 7.

Section 3 is concerned with the results regarding the over-acquisition and under-acquisition of infor-
mation. We first prove the technical result that we used to argue that the unique equilibrium of the game
is generically inefficient. We then analyze the conditions under which investors globally over-acquire
and under-acquire information and explain why a complete characterization of these global effects is
not attainable.

In Section 4 we prove intermediate results that have been invoked in the paper when analyzing
strategic complementarities in information choices and the welfare implications of an increase in the
precision of the prior. We also discuss what happens when we relax the assumption that 7' = % In
particular, we provide an extension to Proposition 5 in the main text to the case when T # % We
also discuss why it is difficult to establish a full characterization of strategic complementarities and
substitutabilities between private and public information when T' # %

In Section 5 we consider the effects of an increase in the precision of the prior on the probability
of a successful investment and on welfare. In particular, we show that for any 7' the probability of a
successful investment increases in 79 when p, is sufficiently high and decreases when p, is sufficiently
low. We also include figures generated using numerical simulations that decompose the {T, 1y} space
into regions where the probability of successful investment is increasing or decreasing in 7¢. In Section
5.2 we evaluate numerically the effect of an increase in 79 on the ex-ante utility of an investor for different

parameter values. These numerical results provide support to the claim that welfare is increasing in


Owner
Highlight
various values of the parameters

Owner
Highlight
numerically evaluate

Owner
Highlight
establish


the precision of public information when the mean of the prior is high and decreasing when the mean
of the prior is low.
Finally, Section 6 contains the details of determining the appropriate lower bound for the possible

precision choices, 7.

2 Uniqueness of equilibrium and properties of the ex-ante util-
ity
2.1 Uniqueness of equilibrium

Proposition 1 For any I, suppose that inf (supp(T')) > 5=73. Then the coordination game has a
unique equilibrium in which all investors use threshold strategies {x} (1;,T),i € [0,1]} and investment

18 successful if and only if 6 > 0*.

Proof. In the appendix of the paper we show that for any I such that inf (supp(I')) > 5=73 we have a
unique equilibrium in monotone strategies. We show here that there are no other types of equilibria.
Suppose that in the second stage of the game the distribution of precision choices among investors
is given by some distribution function T (7) with bounded support. The bounded support assumption
follows from Assumptions A1 and A2 in the text. To show uniqueness of equilibrium for any ' (7) we
use the procedure of iterative deletion of dominated strategies, a standard approach in the global games

literature (see Carlsson and van Damme, 1993).

Suppose that investor ¢ expects no one to invest, that is, he expects investment to be successful if
and only if § > 6y = 1. Then, even though no one else invests, investor i will choose to invest if his

signal is high enough, i.e. he will invest if:
Pr(0 > 1lx () > T

Denote by Z! (7;) the value of the signal that makes investor i indifferent between investing and not
investing (Z% (1;) solves the above equation with equality). Since the above equation is monotone in
z(1;), it follows that the investor will invest if x; > Z% (7;) and not invest otherwise. This implies
that each investor ¢ who receives a signal with precision 7; will find it optimal to invest if the signal he

receives is higher than 7 (7;) , where

(r: + 79)1/2

%

T; +To—= To
- 90*7M0+
7

T () =T o71(T)

3

Note that all investors with the same precision level will have the same Z} (7;). Therefore, in what
follows we drop the superscript ¢. The fact that all investors follow a monotone strategy implies that

investment will be successful whenever:

/Pr(xi2§1 (7)) [6)dl > 1—6
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Define 6, as the value of # that solves the above equation with equality. For a normal distribution this

corresponds to the following equation:
[o (7 @ - )) ar =5, (1)

Note that [ @ (7’3/2 (T1 (14) —51)> dl' > 0 when 6; = 0 and [ ® (73/2 (1 (74) —?1)> dl' < 1 when

0, = 1. Moreover,

8891 @(Tzl/z (fl (7—7,)_91)) dl’ =
—/¢ (71‘1/2 (fl (14) —51)) Til/QdF
< 0 Vgl S [0, 1]

Since the right hand side of (1) is increasing, it follows that there is a unique 6; € (0, 1) that solves the

above equation. Moreover, 8; < 6y = 1.

For the induction step, assume that there is a value 6,,_1 such that ,,_1 < ,_2 < ... < 61 < 0y = 1.
6,1 is defined such that investors expect investment to be successful whenever 8 > 6,,_;. Hence,
investor ¢ who receives a signal with precision 7; will invest whenever his signal is higher than =, (7;),
where T, (7;) solves

Pr (9 >0, 1T (7'1)) =T

or
1/2

Ti+To5 T Ti+T
i 6011—1 - ??Mg + 7( ! 0)
7

= (T)

fn (Tl): -
%

Ti
Note that since 0,,_; < 0,,_o it follows that V7; € supp (I'), &, (75) < Tp_1 (1;). Consider again the
CM condition. The fact that each investor ¢ invests whenever his signal is higher than Z,, (7;) implies

that investment will be successful for all § > 6,,, where 6,, solves the following equation:

/Pr (2 > Tn (r2) [0) dT = 1 - 3,

e 42 _ _
/q, (le <T’+T99n_1 LT T T gy 9n>> ar =19,
Ti T

i A

or

By the previous argument we know that there exists 6,, that solves the above equation. Note that since

V1; € supp (T) Ty, (75) < Tp—1 (74), we have
Pr (.’L‘l <z, (TZ') ‘gnfl) < Pr (.’L‘l <Tp_1 (Tl) |§n71)

Suppose now that 6, = 6,,_1. Then the RHS of the CM condition above is now greater than the LHS.
But note that the RHS is increasing in 6,,, while the LHS is decreasing in 0,,. Hence it must be the
case, by continuity of the LHS and RHS expressions, that 6, < 0,_, and 0,, € [0,1]. This implies a

new threshold signal for each investor, T, 1 (7;) such that T, 11 (7;) < Ty (75) < Tp_1 (74)-
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By induction we obtain decreasing sequences {5n}:o and {Z,, (7;)} -, for each 7;. Since {Gn}

is bounded from below by 0, it follows that this sequence is convergent. ThlS implies that {Z, (Tl)}ff:l

is also a convergent sequence. Define lim,, .o 0, = 6 and lim,, .o, T, (7;) = Z (7). This concludes the

iterative deletion of strictly dominated strategies.

Consider now the case when the investor expects that everyone will invest regardless of their signal
and again apply the procedure of iterative deletion of dominated strategies. Following exactly the same
argument, we obtain increasing and bounded sequences {6, } 7, and {z,, (7;)},—,. Define lim,,_~. 0, =

0 and lim,, . z,, (75) = 2 (74).

By construction {5, {z (Ti)}nesupp(r)} has to solve

Pr(0>6[z(r;)) = T Vr; € supp(l)
Pr(l‘sz(TZ)@) = 1-6

and {Q, {z (Ti)}TiEsupp(l—\)} has to solve

Pr(0 > 0lz(r;)) = T .Vr; € supp(l)
Pr(z; >z (r;)00) = 1-0
However, in the paper we show that the above system of equations has a unique solution. Therefore
0 =0 and z(7;) = Z(7;) V7; € supp (T) implying that there is a unique strategy profile that survives

the iterative deletion of dominated strategies. This strategy profile constitutes the unique equilibrium

of the game in monotone strategies. ]
Lemma 2 Consider the benefit function Bi(7;;T).
1. B¥(14;T) is strictly increasing in 7;,

2. % is bounded from above,

2 i
4. Forrt;>r, aag < 0.

Proof. (1) Condition (1) implies that the value of information in our setting is always positive.
Recall that:

B (14T) / / TdF (z|0) dG (0 // (1—=T)dF (x|0)dG (0)
+[Ta-maco)-cwm

We differentiate B’ (7;; ') with respect to 7; and note that:

ow; " . owy [ .
| r@i0 g @35 [0 -T) £ GH0)a, 0) a0 =0
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since ] has to satisfy:
Pr(0>60%2)=T

Evaluating the remaining integrals and using the properties of the truncated normal distribution we

6Bi 11 1 1/2 rl — 9* 1/2 9* — Mg
= =T, L O
o1, 27T t7g ! i i/ T 5 -

obtain:

for all 7; < oo. This proves the first part of the lemma.

(2) To see that the second part of the lemma is also true note that:

8B’ - 11 1 1/2 LU;k — 9* 1/2 9* — Mo
ori 57’77'1'4-7'9” ¢ 12 7o 7,12

11 1 1 1
1 1/2 L1/

< = T
= 2t Te b V2 U Von
< 1 1 \/To

Am 2 1 474

(3) To prove the third part of the above lemma note that:

- alai_< 11 1 12 1 ap 1
- — T T
o0 T 2miTmit+Te toV2r Y Von

—0as1; — 00

0

(4) The last part of the lemma is less straightforward. The second derivative of the benefit function

is given by:
82Bi 11 1 1/2 LE: — 0* 1/2 0* — Mg
87’? - _57'7 Ti+To i 7;1/2 T 9 7_9—1/2
1 1 11 2 d (x7 —0%)
X|:Ti+7'i+7'9 27_i+2(302 ) T (IL'Z ) 87’1'

Thus, if we show that the term in the square brackets is positive, then the claim would hold.

Define

1 1 1 1 2 8(.13* —9*)

AT = | _ Do _p* (Y 2\t Y )
(7i:70) |:T7; + T, +7T9 275 + 2 (@ = 07)" i (i = 07) or;
Note that:
" " T « VT +To . _
(a7 =07) = (07— pg) + "7 (T)
M 7o %Ti+’r€ (I)_l (T)

= R 0* — _—
or; 77 ( o) 2T+ To
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and hence,

A(ri,79)
1 1 1 )
= —(zF — 07
27i+7i+79+2(m1 )

1
T ok Ti+To - 1 TO ;s 5TiTTo 4
700 - Vit To g1 (7)) (=10 (6% — ) — 2070 1T
w2207 =)+ L (1)) (<D0 ) - A (1)
31 +To 1 2
= _oTiTTO g
27‘2‘(7'i-‘1-7'9)+2(z )

1
TO ;o VTi+To 4 TO [ 5Ti +To _ 4
(Y0 (PR VET -1y ) (2o - 2" o (T
(2@ o)+ e ) (207 - o)+ 20 )

where the last term is in general negative.

Before proceeding, we further simplify the above expression:

1, ., o (To . VTiFTo .4 To , . ititTe
= (e 76 (9 — VET -1 (7)) (22 (0* — 2t 70 1T
(7 —0°)" + (n (0" — pp) + = (T) = (0" — pg) + = = (T)

@qﬂ (T)) X

i

’77' T 2 (1i+Te)

[_im (0" 1g) + YT 0 () (1 2 +T‘)>}

_ L () (67 =0+ YT ) [0 = g+ e (1)

Therefore,

o*Bt 11 T2 p i — 0" 2y 0" — 1y
87_12 o 47—3/2 Ti + To T_*l/Q 0 T*1/2
. 1 ]
[ 31 +To _(9*_%_’_\/71—}—7'9@_
To

73 (i +70) T4

') (0 ot o= )]

2
where we took %:—‘j in front of the square brackets. At this point we consider three cases: T < %, T = %,
and T > %
Let T < % When T' < %7 then:

(0o R0 ) (0 o+ e ()

- VriTe

1 Ti +To 1 1 1
< —11 —Fo (T 1 ——=0 (T
< 2 (vl e @) (14 ol + o (1)

— Qas1; — ©

Note also that:

Therefore, it follows that:
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We conclude that, for a fixed 74, there exists a bound for 7; such that above this bound the second

derivative of investor ¢’s benefit function is negative.

Next, recall that:

To € [Ty, To], where 0 < 7, < Tp < 00

Since A (7;,Tg) is continuous and converges to zero for any 79 as 7; — 00, and since [1,, Ty| is a compact
subset of R, it follows that there exists a uniform bound for 7; that is finite, and is such that if 7; is
larger than this bound, then the second-order derivative of the benefit function with respect to 7; is
negative for all 7¢ € [Ty, 7Tg]. We assume that 7 is greater or equal to this bound.

The argument for the case when T > % is analogous, i.e., a similar argument establishes the existence
of a bound on 7; that guarantees that the second-order derivative of the benefit function is negative
when T > % We assume that 7 is greater or equal than both of these bounds. Since each of these

bounds is finite, it follows that 7 is finite. This concludes the proof. m

Lemma 3 There exists T < oo such that investor ¢ will never find it optimal to choose T > T.

Proof. From Lemma 2 we know that %—Jf < ﬁ 11/2 VTo Moreover, by Assumption A2 we have that
i Tl/2 T+71y

lim,, _ooC" (1;) = co. Hence, there exists T < oo such that for all 7; > 7

0B;

—-C' (1) <0
87’,‘ (T ) <
Since in the neighborhood of 7 the following is true:
0B;
— —C' (1) >0
8’7’i (T ) -

then it follows that no investor will ever choose 7; > 7. m

3 Efficiency of information choices

In this section we provide proofs for the results that we used in the efficiency section of the paper that
were omitted in the main appendix. We also provide a partial characterization of global over and under
acquisition of information and we explain why a complete characterization of the global results is not
attainable.

We start with a technical result that we invoked when arguing that equilibrium precision choices

are generically inefficient.

Lemma 4 Denote by 7 (ug) the equilibrium precision choice as a function of py. Then, for each T

there exists a unique iy, call it p¥ (T), that solves:
Ho = //JT (Ta T* (/1/9) ’ 7—0)

where

* (o) + 7o T (1g) + To
Moreover, if pg > g (T) then g > 1" (T, 7* (ug) s 7o) and if pg < pf (T) then pg < @™ (T, 7* (1g) , To)-

B (T, 7 (1g) 7o) = @ ( e <T>> P S
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Proof. We are interested in solutions to

Ho = //JT (Ta T* (/1/0) ; 7—0)

Define
f o) = po — 17 (T, 7" (g) , 7o)

To prove our claim we will show that f (1) intersects zero only once and is positive as py — oo and

negative as py — —00.
Fix T and 74. Note that if T' > % then " (-) is bounded from below by 0 and from above by

1+ \/11776(1)*1 (T), and if T < % then 7" (+) is bounded from below by \/;;TOCD*I (T) and from above

by 1. If follows that, regardless of the value of T, the function f (u,) is positive for large enough pg

and negative for small enough uy. Thus, it remains to show that f (ug) intersects zero only once.

Note that, since " (T, 7* (1) , T) is continuous in j, it follows that there exists g such that:

f () =g =0 (T,7 (1g) ,76) =0

We now show that at any such pJ the derivative of f (11y) with respect to i, is positive, implying that
f (ug) crosses zero only once. Taking the derivative of 1" (T, T* (MQE) ,7'9) with respect to py we get:

8/77— (Ta T (,U/Q) 77-(9) _ aﬁ‘r (T7 T (/’LG) aTQ) @
g or* Oprg

Consider first g—;:} and recall that 7* is a fixed point of the best response function, i.e. it satisfies:
TH =777 )

where 7* denotes the investor’s best response function, implicitly defined by the first-order condition.

Hence,
OT™ (7" ;3149) 8%U* * %
or* Opg 010wy (T )y T ’:U’G)
=" <3 92U* "
8 * *; i
a#a 1-— w 12 (T*vT*wu‘O) -C (T*)

: AT (T%35144) 1
Since e < L

Suppose that py = pf and consider the CM condition:?

T 4+ T

l (0* _ ,U/QE) + p- q)—l (T) _ (D_l (9*) — 0

\/7?

Rearranging and using the fact that uf =u" (T, T (uf) ,79) we obtain:

To _ To T* _ T* _
0 —d1(9*) = ) d~H(T) ) - o~ 1(T)
VT* VT TF+To T+ Tg
IThe fact that w < 1 is implied by the assumption that 7 is large enough. See Theorem 1 and its proof in

the paper.
2To economize on notation we write below 7* instead of 7* (MQE).
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implying that:
1

VT ¥ 1o

which in turn implies that z* (7'* (uf) ;T (,uf) 7H9E) = u¥. But then it follows that:

82Ui 1 1 1/2 Tl — 9* 1/2 9* — Mo 89*
= — . 3 * vy 1
0701 TiTidTe ¢ L2 o0 12 7o (27 — ko) D1t

o (1)

* T -
6 (uf)=‘1’< . 1(T)>=u§—

% 0
is zero when p, = pb.3 Therefore, 687—25];; (7'* (uf) T (,ug) 7M9E) = 0 and so %h‘e:#f = 0. Since
W is always finite, it follows that %W| pp—pur = 0 and so at any pE such that

f (/JE) = 0, the derivative of f (-) with respect to p, is positive. This implies that f () crosses zero only
once, which completes the proof for the case when T > % The case for T' < % follows by an analogous

argument. =

3.1 Global over-acquisition and under-acquisition of information

Now we consider the global over and under acquisition of information. Recall that we say that investors
globally over-acquire information if the efficient choice of precision, 7**, is less than the equilibrium
precision choice, 7%, where
T € argmax U (7,7) — C (1)
T
while 7* is the solution to

Uy (r,7)=C' (1) =0

To study global results we need to make use of the following results, established in Szkup (2015):

Lemma 5 Let 7 be the precision choice of all the other investors.

1. If My < /:U\'T (TaTvTQ) then 8(’)07—* <0.

2. 1If pg = n (T,7,70) then 880: =0.
3. If Ko > Tu\T (TaTvTG) then % > 0.

where

T 1
o (T =3 o~ (T —3 (T
M ( 77_’7—9) ( T+ 7y ( )>+\/7TT6’ ( )

Proof. This lemma follows directly from Proposition 2 in Szkup (2015). m

Lemma 6 Let 7 be the precision choice of all the other investors.
1. Suppose that T > %, then:

(a) If pg < T then 0" is decreasing for all T > T;

3In Lemma 11 we establish that % < 0.
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(b) If po € (T, 1" (T,1,79)) then 8% is initially decreasing and then increasing in T;

(c) If ug > 0" (T,7,79) then 6* is increasing for all T > 1.
—_a .
2. Suppose that T = 3, then:

(a) if pg <  then 0" is decreasing in v for all T > 1;
(b) if pg = 5 then 0" is constant in T;
% then 0" is increasing in T for all T > T.

(c) if pg >
3. Suppose that T < %, then:

(a) If pg < " (T,7,79) then 0" is decreasing in T for all T > 7;
(b) If ug € (u" (T,z,79),T) then 0" is initially increasing and then decreasing in T;

(c) pg > T then 0 is increasing in 7 for all T > T.

and

where .
B (T,z,79) =P < o (T)> + ——0'(])
T+ Te T+ 79
. 1 ~T
if T > 2 then for all T7>7, 0" (T,7,79) > T
1
if T < g then forall T > 1, U (T,7,7¢) <T

Proof. The result follows from Proposition 4 in Szkup (2015). m

Next, we define our notion of global spillover effects and use Lemma 6 to establish conditions under

which there are positive or negative spillover effects in information choices.

Definition 7 Consider investor i and let T be the precision choice of all the other investors.

1. If V1 > 1 we have %—B; > 0 then we say that the game exhibits global positive spillovers.

2. If VT > T we have %—B; < 0 then we say that the game exhibits global negative spillovers.

Corollary 8 Let T be the precision of private information that investors are initially endowed with.

1. Suppose that T > %

(a) If pg < T then there are global positive spillover effects in information choices.

(b) If pg € (T,0" (T,7,7¢)) then there exists T (ug) such that for all 7 < T (ug) there are
global positive spillovers in information choices, while if 7 > T (ug) there are global nega-

tive spillovers in information choices.

(c) If pg > 0" (T,1,7¢) then there are global negative spillover effects in information choices.
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2. Suppose that T = %
(a) if pg <

(b) if g =
(c) if pg >

then there are global positive spillover effects in information choices.

then there are no spillover effects in information choices.

N= = N

then there are global negative spillover effects in information choices.
3. Suppose that T < %

(a) If py < 1" (T,7,7¢) then there are global positive spillover effects in information choices.

() If ng € (0" (T,z,79),T) then there exists T (uy) such that for all T < T (pg) there are
global negative spillovers in information choices, while if T > T (ugy) there are global positive

spillovers in information choices.

(c) If ug > T then there are global negative spillover effects in information choices.

Proof. This result follows from Lemma 6 and the observation that the sign of %—U; depends only on

the effect that an increase in the precision of all investors has on the threshold 6*, since
8U1 - 89* 9* — .13? 1/2 9* — Mg
or o <1 - ( 12 )) To o\ i

% 6

Lemma 6 and Corollary 8 are key for establishing the comparison between 7*, the equilibrium

choice of precision, and 7**, the efficient precision. In the next proposition we utilize the above lemma
to provide an almost complete characterization of global over and under acquisition of information

(except for the case when T' < 1 and py € (4" (T,7,79),7T)).
Proposition 9
1. Suppose that T > %

(a) If py < pk (T) then investors under-acquire information.
(b) If g = p& (T) then investors acquire the efficient level of information.

(c) If pg > pk (T) then investors over-acquire information.
where p¥ (T) is the unique solution to py = 1" (T, 7* (ug) , To)-
2. Suppose that T = %
(a) If po >
(b) If po =

(c) If py <

4See Lemma 4 for the precise definition of 2 (T).

then investors under-acquire information.

then investors acquire the efficient level of information.

N= N= N

then investors over-acquire information.
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3. Suppose that T < %

(a) If py < " (T,7,79) then investors under-acquire information.

(b) If uy > T then investors over-acquire information.

Proof. We divide the proof into three separate parts. First, we provide the proof for the case when
T= % Next, we consider the case when T" > % Finally, we consider the case when T' < %

Suppose first that T = % In this case, the claim follows almost immediately from Corollary 8.
To see this, consider first a situation where p, > % and note that Corollary 8 implies that in this
case there are global negative spillovers, i.e. for all 7; > 7 and all 7 > 7 we have Bj (7;;7) < 0.
Moreover, we know that B (r;;7) is decreasing in 7; (part (iv) of Lemma 2). It follows that the
planner’s objective function, given by B*(7;7) — C (1), is decreasing for all 7 > 7*, i.e. for all 7 > 7*
we have B! (1;7) + Bi (7;7) — C (1) < 0. It follows that the planner will choose the precision level

*

7 < 7%, Moreover, at 7 = 7** we have

Bl (t%;7%) 4+ By (%, 7%) = C (%) = BY (t%;7%) < 0

and, thus, the planner would choose 7** < 7*. Hence, when T = % and py > % investors over-acquire
information. Using a similar argument one can show that investors under-acquire information when

T =1 and p1y < % and that they acquire the efficient level of information when 7' = 1 and y, = 3.

Next, suppose that T > % From Corollary 8 we know that when p, < T there are global positive
spillovers in information choices that are ignored by the investors at the time they choose the precision
of their signals. Hence, in this case B} (7;7) — C’ (7) > 0 implies that B} (7;7) + B} (r;7) — C’' (1) > 0.
It follows that 7** > 7*. Moreover, since Bj (7;7) is strictly positive, it follows that at 7* we have
Bi (t*;7%)+ B (7%;7%) = C' (%) > 0, so that 7** > 7*. Using an analogous argument we can establish
that if 7 > £ then for all puy > 2i" (T, 7,74) we have 7 < 7*.

It remains to consider the case where T > % and 4 € (T, 71" (T, 7,79)). Since T > , from Lemma
6 we know that in this case the threshold #* is first decreasing and then increasing in 7. Fix T, then for
each py € (T, 1" (T,1,79)) there exists a unique precision level, call it 7 (), such that at this precision
level % = 0. From the proof of Lemma 4 we know that 7% = 7 (pg) if and only if py = pf (T).
From Lemma 4 we also know that py > pf (T') implies pg > 0" (T, 7* (1g) , 7o) and py < p& (T)
A4 <0, (i) if

implies py < 1" (T,7* (1g) , 7o) But then it follows that (i) if yu, > pZ (T') then

Lo = ,ug (T) then % o= 0, and (iii) if py < ,ueE (T) then % > 0.

From the above di;a:ssion we conclude that if 5 € (uf (T)T,ﬁ: (T,7,7¢)) then the equilibrium
choice of 7* is such that 6™ is increasing in 7 at 7*, so 7* lies at the increasing portion of 8" (7). This
means that for all 7 € [7*, 00) we have negative spillover effects (Corollary 8). Thus, the optimal choice
of precision 7** must satisfy 7** < 7%, implying that investors over-acquire information. Similarly, if
tg € (T, 1§ (T)) then the choice of 7 is such that 6 is decreasing in 7*, so 7* lies at the decreasing
portion of §* (7). This means that for all 7 € [r,7*] we have positive spillover effects and, thus, it

has to be the case that 7** > 7*. Finally, consider the case when p, = pb (T). We know that for
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all 7 < 7%, 6" is decreasing in 7 (there are positive spillover effects in information choices), so that
7 > 7*. Similarly, we know that for all 7 > 7% 0" is increasing in 7 (there are negative spillover
effects in information choices), implying that 7** < 7*. Therefore, it has to be the case that 7** = 7*.

We conclude that when p, = pf’ (T) investors choose the efficient level of information.

Finally consider the case when T' < % From Corollary 8 we know that if u, < 1" (T,7,7¢) then
there are global positive spillovers, hence investors under-acquire information. On the other hand, if

1y > T then there are global negative spillovers and investors over-acquire information. m

3.2 Discussion

Proposition 9 allows us to determine when investors globally over-acquire or under-acquire information.
The logic of the proof might be unclear and the reader might wonder why we have not used a more direct
approach based on the analysis of first-order and second-order necessary conditions for local and global
maxima. In this subsection we explain why such an approach is not feasible. We also provide a detailed
intuition behind our approach and explain why it does not work when T' < % and py € (u" (T, 7,70),T).
The optimal level of precision solves
max B (7,7) — C (1)

T>T

i.e. it has to satisfy the following first order condition:
Bi (TvT) -’ (T) + B% (TaT) <0

with equality if 7** > 7. The usual “brute force” approach would be to verify that the objective function
is quasiconcave, so that the first-order condition is sufficient and then find the value of 7 that satisfies
this condition. Then we would compare the solution we found this way to the equilibrium precision
choice.

This standard approach, however, is not applicable in the model. The first difficulty stems from the
fact that the first and second order conditions are complex objects. In particular, we are not able to
verify that the objective function is quasiconcave or even if the solution to the first-order condition, if it
exists, is a local maximum. Indeed, our intuition together with numerical examples tend to suggest that
both need not be true, i.e. that the utility function, depending on parameters, can take many different
shapes and may have a local interior minimum. Moreover, it is possible that the efficient precision
choice is a corner solution, but given the lack of a closed-form solution to the model we do not have the
tools to determine when this is the case.

In order to circumvent these problems we used an indirect approach. This approach is based on
investigating the local and global behavior of §* as a function of 7, and builds on the comparative
statics results for global games established in Szkup (2015). This approach follows two steps. First,
we establish whether a small increase or decrease in the precision from its equilibrium level would
increase or decrease welfare. We refer to this as a local over-acquisition or local under-acquisition of

information. This is, of course, a much simpler task since we know that at the equilibrium precision we
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. In
T=7%

have B: (1,7) — C’ (1) = 0 and, thus, the local results are fully determined by the sign of ‘%
the second step we use the global properties of %i; in order to extend this local result to the planner’s
precision choice. For example, if §* is monotone we know that this local result will automatically imply

a global result.

1
2 T+7'9 o T)

\/;779@_1 (T) and T. The issue is that when 7' < i then the threshold 6* is first increasing and

then decreasing in 7 (Lemma 6). While we can establish whether the equilibrium precision choice

Unfortunately, this approach fails when 7' < 1 and 1o takes values between & (

lies on the increasing or decreasing portion of §* (when we consider 6% as a function of 7) and we
still can obtain our local results, these local results do not necessarily describe the efficient choice of
information. In particular, when 7* lies on the decreasing portion of #* the local behavior of the objective
function indicates that a small increase in precision would improve welfare compared to the equilibrium.
However, it is possible that the actual efficient choice of precision is smaller than equilibrium. * might
be initially increasing very fast, and then decreasing very gradually, in which case the planner would
choose to acquire no information. Without closed-form solutions we are unable to determine when such
cases arise. Note that this is not a problem when T" > % because in this case 0, if non-monotonic, is

first decreasing and then increasing.

3.3 Numerical results

In this subsection we provide a concrete numerical example which shows why the case T' < is so prob-
lematic. Our goal is to show that the difficulties described above not only are a theoretlcal possibility
that cannot be excluded, but do actually arise for some parameter values.

The social planner’s objective function can be expressed as

/ /x TdF; (x]0) dG, (0 / / (1—T)dF, (z]0) dG., ()
+ [T a-mae, 0 -cm)

i.e., the social planner’s objective function is the utility of investor 4 given that all investors choose the
same precision level 7; = 7. Thus, the planner’s objective function can be decomposed into three terms:
(1) the expected cost of mistakes (the first two terms), (2) the expected gain from investment (the third
term), and (3) the cost of precision (the last term).

1'01, and

We set T' = 0.25 and 41y = 0.0755. The remaining parameters are 7 = 3, C (1) = 555(7 — 7)
79 = 3.5 Figure 1 depicts, as a function of precision choice 7, welfare (top left panel), the expected gain
from investment (top right panel), the expected cost of mistakes (bottom left panel), and the cost of
precision (bottom right panel). From Figure 1 we can see that for these parameters the welfare function
is not only not concave, but also not even quasiconcave (top left panel). This implies that the standard

approach based on first-order and second-order conditions is not applicable.

5The welfare function is non-quasiconcave also for values of parameters in the neighborhood of the parameters consid-
ered in this example. The reason for this result is that the cost function is sufficiently flat and the expected gain from

investment initially decreases sharply as 7 increases.
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Figure 1: Welfare as a function of 7

The remaining panels provide an explanation for why the welfare function is not quasiconcave.’
In particular, we see that an initial increase in 7 leads to a sharp decrease in the expected gain from
investment (which is driven by a sharp increase in #*). This implies that welfare is initially decreasing
as 7 increases from 7. However, as 7 increases further, the negative effect of a higher 7 on investment
decreases sharply as 0* approaches its global maximum. On the other hand, a higher precision helps
the investor to avoid costly mistakes (the bottom left panel). As 7 increases, this benefit, due to a
lower expected cost of mistakes, dominates and the welfare function becomes increasing in 7. As 7
increases further, the reduction in the expected cost of mistakes becomes smaller and smaller. As such,
the welfare function becomes again decreasing in 7, driven by the increasing cost of a higher precision
(bottom right panel).

It is important to note that for the welfare function to be non-quasiconcave it is crucial that 6*
achieves a global maximum at a finite 7. Only then the rate at which 6* increases falls sufficiently fast
that the positive effect of a decrease in the expected cost of mistakes becomes a dominant force for

some values of 7.

6Note that, for each 7, by subtracting from the value of investment the value of mistakes and the cost, we obtain the

value of welfare corresponding to this precision level.
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4 Strategic complementarities and welfare
Lemma 10 As T — oo the threshold 0* — T.

Proof. Recall that 6" is the unique solution to the CM condition

T+ Ty
T

— * To * T+ To . _
¢ 1('9)*@(9 *He):\/fq) 1(T)

Taking the limit as 7 — oo on both sides of this equation, we obtain

To *
m(e — fg) +

O HT) -1 (") =0

or

lim &1 (%) =&~ 1 (T)

T—00
or,

lim 6 =T

T—00

Lemma 11 6" is a decreasing function of py.

Proof. Consider the CM condition:

T+ T
T

7o

T (6"~ ) + o~ (1)~ &7 (6) =0

Recall also that
71/2 1
> o
o ¢ (P71(07))

for all 7 € [1,00). Applying the Implicit Function Theorem to the CM condition we obtain:

00" <o,

Z - <0
T 1
Ono 7tz = g1y

since 1% > V2. ®

Lemma 12 Let T = % and consider 0.

1 If py < § then 0" > %, 92 >0 and %= < 0.

Bz
2. Ifugzlthen@*:%,g—f_;:Oand%i::O.

3. If j1g > & then 6" < 3, 92 <0 and %= > 0.

N|—=
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Proof. When T = % the CM condition becomes:

7o

m( F—pg) — @7 (6F) =0

1/2

. T 1
mce —
Sinc > 5

see that when py = % the above equation implies that 8* = % It then follows that when py > % it has

the left hand side of the above equation is decreasing in #*. Moreover, it is easy to

to be the case that 0* < % and when py < % then 6* > % Using the above observations and applying

the Implicit Function Theorem to the CM condition we obtain the remaining results regarding g—?_; and

20*
or *

Lemma 13 Let T = % and consider gi.
Ho

1. If pg < 3 then g;e > 0.
2. If ug = % then g;; =0.
3. If ng > § then 5= < 0.
Proof. Note that dr 1 o7
T Ti
dtg - W g |7, ==

where 77 (7, 119) is the optimal precision choice of investor ¢ when the mean of the prior is equal to
1y and all other investors choose precision 7. The above expression tells us that the derivative of the

equilibrium precision choice with respect to p, is equal to the change in investor i’s equilibrium precision
or;
Opg
1y affects equilibrium precision choices of the remaining investors, leading to a further adjustment in 77.

choice due to a change in pg, captured by , times the “multiplier effect” that captures the fact that

Finally, since we are interested in studying a change from an initial symmetric equilibrium precision,
these effects have to be evaluated at 7; = 7* and 7 = 7*. As shown in the proof of Theorem 1 in the

appendix of the paper, the equilibrium multiplier effect is always positive. Thus, to establish whether

an increase in py leads to an increase or decrease in 7* we focus on the partial effect of a change in p,
ot}

has on 77, i.e. 3
Ho

3

T;=T%

Applying the Implicit Function Theorem to investor 4’s first order condition we obtain:

22U"
or} __ O1iBpu,
- 92U"

a'ua C{)Tf

where the denominator is always negative (see Lemma 2 above).

82Ui 1 1 1/2 i — 9* 1/2 9* — Mg 80*
= 7T [ v *_ I |
010y TiTi +To 7o 7;1/2 Ty ¢ 7_071/2 7o (z7 — ko) Em

Since gi* < 0, it follows that:
Ho

sgn U = sgn (x] — pp)
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Next, note that when T' = % then

T+ To

(0" — )

It follows then from Lemma 12 that if py < 3 then 2} — py > 0, if 1y = 3 then ] — iy = 0 and if

*
Ty — Ho =

ttg > % then @} — 115 < 0. The results follows immediately from this observation. m

Lemma 14 Let T = % and consider 6?—52;9' For all puy € (u=,pt) we have af:g;g < 0 where
uwo < % < ut are the two solutions to the equation:
T —T¢o

9* . 2 __ ="

( o) 7o (To +7)
Proof. The derivative of 8 with respect to p, is equal to:

o I

9, 1

e 73k ~ g1
Differentiating again, this time with respect to 79, we get:

1 1 1 (0% p6*
020" o TiE {% - ¢(<1>—1(e*))} — i {ﬁ T 6(@-1(67)))2 am}
01Oy -

To 1 2

[m - Tb(dfl(@*))}
1 1 NI Sl U N i
T1/2 ¢(@=1(0%)) ' T1/2 (p(®—1(0%)))? 0T

2
To 1
{71/2 N ¢(¢’1(9*))}

Since the denominator is always positive, we focus on the numerator of the above expression:

_ 1 1 n To o1 (0*) 379*
PRG@TE) T (g @ (07) o

= 1 ! [1+7-9(I)1(9*)80*
T2 $ (271 (6)) (¢ (271 (07))) 074

When T’ = 3, the CM condition implies that ®~* (6*) = % (6" — pg). Moreover,

00" _ 7 (0" — o)

O C )

Therefore, the numerator can be written as:

1 1 T 0" =) 1 (79 1 -1
T2 (271 (07)) TH2 (¢ (271 (07))) T2 \ 712 p (271 (07))
We argue below that the term in the square brackets is always negative.

Note that 8 = p, if and only if py = 3 and 6* is decreasing in i, it follows that for all p, €

(=, u*) : ) . r_n
(6" —p1g)” < (67 () —p7)" = (6" (u*) —p*)" = m
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Thus,

T (07— ) <m - 1 )
T (0@ 1(07) \72 ¢ (@1 (6Y))

N
\
/N
R
~|
(v}

_ 1 ) To 1 JrE 7’97(—;1‘?'9)

¢ (271 (67)) T2 G (71(0) T (@ (271 (07)))
_ Ty 1 To 1 -1 1 o 77'1/2 1 7—19
- e sewy) 0O - T

< ~Frserey (s i = & (=)

where the first inequality follows from the fact that % — W < 0 and the observation that

(0" — 1p)° < 7oty Therefore, as long as 7 satisfies:

zi/Q (1_79 T—Tp ) P
To T (T4 19) Vor

then for all py € (u=, ut) we have 8?3229 <0. m

2 n*

Lemma 15 Consider -2-2— .
OT9OT

1. If,u9<%then%<0.

2 n*
2. If ug = % then 829&* =0.

3. If,u9>%then%>0.

Proof. The derivative of §* with respect to 7 is given by:

00" _ %.,.?;2 (0* — /J'Q)
- 1
B(2—1(07))

T
or Ty —

Differentiating the above equation with respect to 79 we get:

620* o |:%7‘31/2 (0* - :LLG) + %7'73:32 gﬁ;] [% o m}
01079

2
To 1
[71/2 N ¢(<I>’1(9*))}

T * 1 d1(p* 96*
[%73?2 (0 7:“9)] {7—1/2 + WTM}

2
Te 1
[71/2 ¢(<I>*1(9*))]

Note that when py = % then 0" = py = %, gf; = 0. It follows that 88:89;9 =0.

Next, consider the case when py < 3. In that case, ° > 1 > gy and g%; > 0. Since 1% —
2%0* i 1 1 20*
3ro-; < 0. Similarly, when iy > 3 then 6" < 3 < py and 5 <0, and,

sy < 0 it follows that

5%0*
thus Brors = 0. m
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4.1 The trade-off between public and private information when 7' # %

When analyzing the effect of an increase in the precision of public information on private information
acquisition we assumed that T = % This assumption simplified the analysis and allowed us to charac-
terize fully when an increase in the precision of public information encourages and when it discourages
private information acquisition. Here we consider the trade-off between public and private information
when T" # 1/2. In particular, we provide sufficient conditions for private and public information to
be complements and substitutes. We complement our analytical results with results obtained from
numerical simulations. Numerical simulations confirm our intuition that the passive information effect

is the key for determining whether private and public information are complements or substitutes.

Proposition 16 There exists Ty, and Ty, 0 < Tp, < % < Ty < 1 such that for each T € (T, Tw)
there exists a non-empty interval of py, call it I(T), such that for all py € I(T) public and private

information are complements.

This result extends Proposition 5 in the paper that characterizes complementarity between public
and private information for the special case when T = % The proof consists of three steps and is similar
to the proof of Proposition 5. We first fix 7" and show that whether private and public information are
complements depends on the relative strengths of three effects: the passive information effect, the active
information effect and the coordination effect. Next, we investigate separately when each of these effects
is positive (encouraging information acquisition) and when they are negative (discouraging information
acquisition). Finally, we show that there exists an interval (T, Ty ) such that for each T € (T, Th)

there is an interval of values for p, where all these effects are positive.

Proof. As shown in the proof of Proposition 5 in the paper, whether private and public information

. 2 .
are complements depends on the sign of ai-fs];g

, which is given by:

Ti=T
U o1t 1 % z* =0 124 0" — pg
0Ti0Tg - 27T T* + Ty e t/2 4 79—1/2
1 1 1 2 oz} 06™
Ll - ] e
TF4+T9 279 2 oLl — 079 |, s
the passive information effect the active information effect the coordination effect

We consider first the passive information effect. Following an analogous approach as in the proof of
Proposition 5 one can show that for each T' € (0, 1) there exists fi, (T') and fiy (T'), with i, (T') < fig (T)
such that for all py € (g (1) Ty (T)) the passive information effect is positive.” The threshold 7iy (T')

"The difference with the case of T = % is that now we cannot claim that for all pg ¢ (ﬁg (T),ﬁéF (T)) the passive

information effect is negative. Instead, we can only show that there exist ﬁ; (T) and ﬁg (T), with ﬁg (T) > i, (T) and
Ag (1) < ﬁg (T'), such that for all gy € (—oo,ﬁ; (T)] U [@f (T),oo) the passive information effect is negative. See
Proposition 17.
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is defined implicitly as the largest solution to the equation:®

— 7o 7 (19) — 7o T (pg) + 7o 1 - 7 (k) — To
o=t (T(M9)1/2 \/79 (7 (ko) +70) " \/ 7 (1) ¢ (T)> \/7'0 (7 (1) +70)
while fiy (T) is defined as the smallest solution to the equation:
_ _Te 7 (lg) — To 7 (lg) + 7o 1 T (tg) — To
o=t ( ()" %9 )+ \/ T m) " ﬁ; r (ug) + 70)

For each T € (0,1) let Ip (T) = (1g (T) Ty (T')). Thus, Ip (T) is the set of values for i, for a fixed T

such that the passive information effect is positive (i.e., it encourages information acquisition).

Next, consider the active information effect and note that the active information effect encourages

private information acquisition if and only if

ox}
(z* —6%) aT; . <0
where? - 1 1
om0 ) et ()
so that )
gzﬂvﬂ*<0m”*<“0;v?i+m¢WT>

Then, from the CM condition it follows that dx}/07¢] < 0 if and only if

T;=T%

7* (1g) + To %79 + 7% (1) - 4 1 1 .
W>¢<v () T e ”0*2 e

From inspecting the left hand side and the right hand side of the above inequality, we conclude that

it is satisfied for a sufficiently high (,, while for a sufficiently low p, the above inequality is reversed.
Moreover, since both sides are continuous in p, it follows that there exists at least one value of ;5 such
that:

= (T)

7 (1p) + 76 A70 + 7 (ue)q)l(T)> % 1

W‘¢< ™ (pa) 7 ) 70 VT () 70

Let 11y (T') denote the largest value of p, that satisfies the above equality when 7" > % and the smallest

solution when T' < % Then, for T > 1 < 0, while for

2
T < 1 we know that whenever 5 < fig (T), then Oz /0Tg|,,_. >0

whenever py > fip (T'), then dz} /07|

T;=T%*

8To see this we solve 1 L 1
— 4+ (0—pp)?=0
T* + T¢ 279 2 ( Ho)

for *. This leads to two solutions for 8*, one for the case when 8* > i,y and one for the case when 0% < py. Substituting

the first solution into the CM condition and rearranging yields the equation that defines fi, . Following the same steps

for the case when 6* < gy yields the equation that defines ﬁ;r
9Here we ignore the effect of a change in 79 on #*. This is captured by the coordination effect.
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Next, consider the equation:

1y = % n T* (/;z) +70(I>_1 (T)
Again, it is immediate that the above equation has at least one solution. Moreover, it can be shown
that this solution is unique. Call the unique solution of the above equation fiy (7). Using the CM
and PI conditions one can establish that z* — 6" > 0 if puy > Ty (T), * — 0" = 0 if py = Gy (T), and
z* = 0" < 0if py < g (7).
We claim next that for all T > 1 we have 71, (T) > fiy (T), while for all T < % we have [y (T') <
fig (T). To see this fix 7 and note that at T = % we have:

1
T+T9§7'9+7' 1 1 1 1
Oy ——— T T)| —z—=0 " (I)| =0
( T  T+Ty (T) 2T+ 70 (T)

L YT )] -

2 To
Moreover,
1 3 11

O N VT T gy g (([TET02T0 Ty} DL L gy

or |2 To T T+ Te 2T+ 7o
T+ Te 1 iy \/m%TngTq)_l(T) \/m;7'9+7' 1
N To O (@1 (T)) T T4+ T T T4+719 ¢(P(T))

RN

2T +760(271(T))
1 1

>

VT+T19 0 (PH(T)) 9 Vo r JT+1e 2

(3ro+7) 1 1 {ﬁ_1}>0
VT T Te 9 (271(T))

T+ Tg 1 T+ To %79—&-7' 1]

770 V2T

since we assumed that\/7/79 > 1/4/27 (see Assumption Al in the paper). It follows that, for an

exogenously given 7, if T' > % then

1 VT+70. 4 \/mémﬂ—r o I S
-4 —® T > ® —= & T - T
2+ To () ( T  T+7T () +2\/7T7'9 ()

while the opposite inequality holds when T < % Thus, if 7 was exogenous then Ty (T') > fiy (T) for
T > 1 and 71y (T) < iy (T) if T < &. Next, recall that
[y = 1_’_ T* (:LLG)+7_9(D—1 (T)
0 2 T
has a unique solution and note that y, — % + 7W®’1 (T) tends to —oo as T'— 0 and tends to
+o0o as T' — 1. Putting together the above observations we conclude that 7, (T') is larger than f, (')
for T > 1 and smaller than 7, (T) for T < .1

10More precisely, define
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We have established that if 77 > % then: (1) 7y (T) > gy (T), (2) for all py < fip (T) we have
z* — 0" <0, and (3) for all py > fiy (T) we have Oz} /07|, _.. > 0. Thus, if T > 1 then for all
tg € (fig (T') , Jtg (T')) we have (z* — 0%) 9z} /01|, _.. <0 and, hence, the active information effect is
positive. Similarly, if T < § then for all uy € (fp (T'), f1g (T')) we have (¢* — 6%) 9z} /07|, _.. <O
and, hence, the active information effect is positive. Finally, if T' = % then fip (T') = fig (T') and the
active information effect is always non-positive (as argued in the proof of Proposition 5 in the paper).

For each T # %, let I, (T) denote the interval of p4 such that the active information effect is positive.

Finally consider the coordination effect. The sign of the coordination effect is determined by the

sign of (z* — py) %. In particular, the coordination effect encourages information if and only if

90"
Y — — <0

(" — pg) O7

First consider 0" /d7g. From Szkup (2015) we know that 90" /979 > 0 whenever

1 *
* 5 1 1
g > @ T (l:e) + 79 27;9 +7 (Ne)q)q (1) + = o1 (T)
T (o) T (o) + 7o 2\/7* (ko) + To

As above, let fiy (T') be the largest solution to

_ 7 (1g) + 76 370 + 7" (1g) - 11
m—cb(  (a) T (lig) + 7o P (T)) +5 T*(u9)+m¢ (T)

when T > 1, and the smallest solution when T’ < $.'' Given this definition of iy (T) it follows that if
T > 1/2 and py > 1y (T') then 90" /079 > 0, while if T' < 1/2 and py < fig (T') then 86" /97y < 0.

Next, consider * — py. Using the PI condition we have:

Py > 0N 6° > - W@—m
* . T (o) +To - _
zr—pp = 0iff 6" = py — i*e(,)u)eq) )
0
. R T (o) + To 1
— ff — | —————® T
&€ Ko < 0i 9 </’69 T*(/J/e) ( )

and

_ 7* (pg) + 7o %T0+T*(#e) 1 1 1 1
G(“G)—‘p<v ) T ) e (T)>+2 e

and suppose that T > % Then, for any 7 we have:

wo — F (1g) < po — G (1g) -
Thus, at g (T') we have
Fig (T) — F (g (T) < Fip (T) — G (ig (T)) = 0.
Since pg = F (pg) has a unique fixed point and since pg — F (ug) < 0 for sufficiently small py and pg — F (g) > 0 for
sufficiently large g, it follows that the unique fixed point of the equation py = F (ug) (denoted 7y (T)) is larger than
1ig (T). An analogous argument establishes that for 7' < % we have Tiy (T) < fig (T).

I Note that fig (T) is continuous in T since at T = % the above equation has a unique solution, gy (T') = %
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Using the CM condition it can be shown that 0 > uy — 1/%@ L(T) if and only if

7 (1) ~1 1 ~1
Ho < @ ( 7 (1) +Teq) (T)> * T* (M9)+qu) @)

and 9*=u9—\/%® (T) if and only if

T (Ne) -1 1 -1
Lo =@ —— ¢ (1) |+ —F——=9 (T
0 ( T (1g) + 7o @) T* (phg) + To @)
In Lemma A.2 in the paper we showed that the above equation has a unique solution, which we call

p& (T), such that if g > pf (T) then

T 1
() R et

while the opposite is true if pu, < pd (T). Therefore, if py < pZ (T) then z* — py > 0, if py = p& (T)
then z* — py = 0, and if py > pf (T) then z* — p, < 0.

Next, following analogous steps as in the case of the active information effect one can show that
if T > 1 then pf (T) > fg (T), if T = 4 then pf’ (T') = iy (T) and if T < L then pf (T) < 1y (T).
Thus, we have established that if T > 1 then: (i) pl’ (T) > fiy (T), (ii) for all py > fig (T) we have
90" /01| .. <0, and (iii) for all yy < pf (T') we have z* — jiy > 0. Thus, if 7 > % then for all y, €
(1tg (T) , u& (T)) we have (z* — pg) 8% /O7g|._.. < 0 and, hence, the coordination effect if positive.
Similarly, if T < § then: (i) pf (T) < fig (T), (ii) for all 1y < fig (T') we have 9™ /O7|.__. > 0, and (iii)
for all 1y > pf (T) we have z* — py < 0. It follows that if T <  then for all uy € (fg (T) , ugf (T)) we
have (z* — yiy) 00% /O7g|,_,. < 0 and, hence, the coordination effect is positive. Finally, if 7= 1 then
pE (T) = [y (T) and the coordination effect is always non-positive (as argued in the proof of Proposition
5 in the paper). For each T' # % denote by I¢ (T) the interval of uy such that the coordination effect

is positive.

The final step of the proof requires us to show that there exists an interval (77, T ) such that for each
T € (Ty,,Ty), theset I (T) = Ip (T)NI4 (T)NI¢ (T) has a non-empty interior. First note that for 7' > 1
we have (fig (T') , 1§ (T)) C 14 (T)NIc (T) and for T < § we have (uf (T), fig (T)) C 14 (T)NIc (T).22
Thus, it remains to consider the intersection of Ip (T) with (fg (T), pg (T)). More precisely, we need
to compare fip (T) and fig (T) with fiy (T) and uf (T).

First, consider the case when 7' = 1/2. When T = 1/2 then g, (T') = (T) 1/2 while py (T) <
1/2 < fig (T). Thus, at T = 1/2 we have fiy (T) < fig (T) = p& (T) < fig (T
case when T' < 1/2. Let T} be the largest T' < 1/2 such that iy (T') = Ha( ). Such T} exists since
at T = 1/2 we have @y (T) < fiy (T) and limp_o gy (T) > limp_opy (T') = —oo. Thus, we know
that for all T € (T} ,1/2] we have fiy (T') < fiy (T). Next, define T} as the largest T < 1/2 such

). Consider now the

12This requires showing that for each 7' > % we have uZ (T) < @ (T), while for each T' < % we have uZ (T) > u (7).

This can be established in exactly the same way as the previous inequalities in this proof.
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Highlight
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that iy (T) = pg (T). If there is no such T, i.., if for all T < 1/2 we have fij (T) > pf (T) (note
that at 7 = 1/2 we have pb (T) < fig (T)) then set T;” = 0. Thus, for all T € (T;,1/2] we have
fig (T) > pf (T). Finally, define Ty = max {T,,T;}. We claim that for all T € (T,1/2) we have
Ip (T) N (g (T) ,Fip (T)) = @.

To see this suppose that 77, = T, so that T, > T]—j' , and consider any 1" > T, . By definition
of T it has to be the case that at T > T, we have fiy (T) > fiy (T). Since fig (T) > fig (T) it
follows that (uf (T), 7 (T)) N (7 (T) iy (T)) = @. It follows that implying that for all T > T}
we have Ip (T) N (uf (T), 119 (T')) = @ and by definition of these intervals, we know that for all py €
Ip (T)N (g (T), i (T))) private and public information are complements. Next, consider the case when
Ty, = T, . This implies that T, > T, and hence there exists 0 < T' < 1/2 such that uf’ (T) = g (T).
Recall that by definition of T}~ we know that for all T > T}, fig (T) > pf (T). Since T > Ty, we
know that for all T > T} we have iy (T) > fig (T). Thus, (fig (T),7g (1)) N (2 (1), 7ig (T)) # @.
This establishes the above claim.

In a similar fashion we define Ty > 1/2. This completes the proof as we establish existence of T,
and Ty, where T, < 1/2 < Ty such that for all T' € (Tr,, Tyr) we have I (T) # &. m

Above we showed that for all T € (T, Ty) C (0,1) there are values of u, such that private and
public information are complements. One may wonder whether we can extend the above result to show
that for each T' € (0,1) there is a set of values for p, such that private and public information are
complements. Unfortunately, the argument used above does not allow us to prove this more general
result. In particular, our argument relies on the fact that for all T € (T1,Ty) we have Ip (T) N
I, (T)N1Ic(T) # @. However, for T close enough to 1 (or close enough to 0) we necessarily have
Ip(TYNI4(T)NIc(T) = @. In other words, for extreme values of T' there are no values of yy such
that all the effects of an increase in the precision in public information are positive. To see this, note
that

lim 71 (T) = oo
lim ub (T) =
Jim g (T) 00
while
PN TN To
1 ) o= 1 _
oy He (7) + To (T + 79)
e T — Ty
1 ™ = 1—/———
Ty He (7) To (7% + 7o)

where for notational convenience we wrote 7* instead of limp_,; 7* (ﬁ;} (T),T). It follows that for T
close enough to 1 we have uf (T') > iy (T) > fig (T) > fig (T). Therefore, when the cost of investment,
T, is very high or very low one would need to compare the magnitude of each of the effects. Given the

complexity of the model, this, however, is infeasible.
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Above we investigated conditions under which public and private information are complements for
the case T # % In the next proposition, we provide sufficient conditions under which private and public
information are substitutes. In particular, below we characterize regions in which the passive, active
and coordination effects are negative. As such, the next proof will utilize several results established in
the proof of Proposition 16.

Before we state our result we need to define several important thresholds for py. These thresholds
also play a crucial role in the proof of Proposition 16 where we also address the issue of their existence.

Let 7i (T') be the smallest solution to the equation:

_ To 7 (1o) — 7o T (Hg) +70 1 | T(me) —To
po =% (T(M9)1/2 \/79 (7 (19) + 70) +\/ 7 (1g) ’ (T)> \/70 (7 (19) + 7o)

=t . .
Let i (T) be the largest solution to the equation:

o (o e [T ) E T ) =70
#0‘I’< T(Me)l/Q \/79 (7 (1) + 7o) +\/ 7 (1g) g (T)> Jr\,/7'0 (7 (1g) +70)

Similarly, let ﬁm be the smallest, if T' > %, or the largest, if T' < %, solution to the equation:

I IR TRy Rt [ PR U S S
po =P < 7 (1) 7 (11g) + To P (T)> + o (T)

and 7z (T) be the unique solution to:

VT* (MG) + 7o o1 (T)

'ua_2 T

With the above definitions, we can state our most general result that provides sufficient conditions

for the substitutability between private and public information.
Proposition 17 Consider an investor’s incentives to acquire information.

1. Suppose that T > %. If py ¢ (min {ﬁm,ﬁi (T)} ,max {ﬁ (T) ,ﬁJr (T)}) then private and public

information are substitutes.

~— ~t
2. Suppose that T = %. If py ¢ (ﬁ (T),pn (T)) then private and public information are substitutes.

=To ~S5

3. Suppose that T < L. If py ¢ (min {ﬁ (1) e (T)} , max {u (T),n (T)}) then private and
public information are substitutes.

Proof. To prove this result we use the same approach as we used to establish Proposition 16 with the
difference that now we focus on the regions in which the passive information effect, the active information
effect and the coordination effect are negative. Note also that part (2) of the above proposition follows
immediately from Proposition 5 in the paper. Therefore, we only need to prove part (1) and part (3).

Below, we consider the case when T' > % The proof for the case when T' < % is analogous.
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Fix T' > % and consider first the passive information effect. The passive information effect discour-

ages information acquisition if and only if

1 1 1 9
- —+ - (0 - >0
T4+ T 279 + 2( Ho)

1 1 K . . . . . * . . *
Note that ——— > 5 and 0" is increasing in 11y. Moreover, lim,, .o 0" = 0 while lim,,, . 0" =

~ ~+ ~ ~t
1. Tt follows that there exists © (T) and 1 (T), with &t (T) < @ (T), such that for all pu, ¢
P~ 2t . =~ P~
(u (T),n (T)) we have ﬁ - ﬁ + 30— pg)? >0, and if uy =7 (T) or py =1 (T) then
1 1 1

s e 20
™ + Tp 2T¢ +2( o)

Following an analogous argument as in Proposition 5 in the paper it can be shown, using the CM

condition and the above observations, that ZAZ_ (T) is the smallest solution to the equation:

_ 7o 7 (1g) — 7o T (1) + 7o _ 7 (ko) — To
A (We)w ¢ o () T 7o) T ¢ ) m) ¢ 70 (r (1g) T 70)
while ﬁ+ (T') is the largest solution to the equation:
e L 7 (19) — 7o T (pg) + 7o 1 7 (g) — To
po=® ( ™ (1g)"? \/Te (r(hg) T 70) \/ ) ¢ m) ' ﬁ ( (110) + 70)

~—

~F
Thus, we conclude that whenever p, ¢ (ﬁ (T),n (T)) then the passive information effect is nega-

tive. 13

Consider now the active information effect and note that the active information effect discourages
information acquisition if and only if
ox}

7_* (JJ* _ 0*) 87—0

>0

Ti=—T@
As we showed in the proof of Proposition 16, for a given T', we have z* > 0" if and only if p, < 7z, (T),
xz* = 0" if and only if uy = Tig (T) and z* < 6" if and only if uy > Tig (T') where Ty (T) is the unique

solution to:
1 T (1) + 7o
= — + _—
Ho 9 o
where iy (T') depends on T through the impact the cost of investment has on the equilibrium precision

choice, 7*. Next, note that a change in z* holding 6* constant is given by

oz* 1 0 )+ 1 1
Aty T* He 275\/T* + 19

13In Proposition 16 we found bounds &~ (T') and ™ (T) such that for all u, € (5= (1), nt (T)) the passive information
effect encourages private information acquisition. Unless the equation defining = (7°) and ,ﬁ_ (T) has a unique solution,
we have 7 (T) < @i~ (T). Similarly, unless the equation defining & (7) and ﬁ+ (T) has a unique solution, we have
ot (T < ﬁ+ (T). In general, it is unclear whether these conditions have a unique solution or not and, hence, it is not

. - . . e =— =+
necessarily true that the passive information effect is positive if py € (u (T),n (T)).
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As argued in the above Proposition, 9z* /079 < 0 if and only

7 (g) + 7o 370 + 7 (1tg) ., 1 1 -
M0<¢’<\/ 7 (1) T*(N9)+T6(I> (T)>+2 T*(Mg)—i-mq) -

and 0z* /01y > 0 if and only if

* 1 *
po >0 (| ET0 T T W)y ) 1L g
v (h) T () F 7o 2/ (i) + 70

Finally, 0z*/01¢ = 0 if and only if 1, is a solution to the following equation:

_ ™ (19) + 70 570 +7" (19) o 1 [
”‘¢< ™ (ug) ™ )+ 70 ”0*2 = TR

Let ﬁg (T') be the smallest solution to the above equation. Since for a fixed T the right hand side of the
above equation is bounded and p, € (—00,0), it follows that such ﬁe (T) exists.

Recall that in the proof of Proposition 16 we showed that any solution to the equation:

_ 7 (1) + 7o 5T0 + 7" (1tg) o 4 11 4
1 _(I)< T (1g) T (1g) + 7o ® (T)> T3 T* (N9)+79(I> @

has to be smaller than 7iy (T"). Therefore, ﬁa (T) < T (T).
From the above discussion it follows that if py > Ty (T') then 2* < 6* and dz* /979 < 0, while if py <
ﬁe (T) then * > 0" and dz* /019 > 0. Hence, we conclude that for all p, € (—oo, ﬁe (T)) U(fig (T) , 00)

the active information effect discourages private information acquisition.

Finally, we consider the coordination effect. The coordination effect discourages information acqui-
sition if and only if
06*

— >0
OTo

79 (27 — pg)

In the proof of the Proposition 16 we showed that z* — g > 0 if py < pf (T), x* —py = 0if py = p& (1)
and ¥ — py < 0 if g > pf (T). Next, consider 80*/97q|___. and recall that while analyzing the active

information effect we defined ﬁa (T) as the smallest solution to

_ 7 (1g) + 7o 570 + 7 (11g) 4 11
o=t ( 7 (1) T (1g) + 7o ? (T)> T2 7™ (ko) +7'9¢ T)

As shown in Szkup (2015), whenever

[7* (1g) + 70 370 +T* (1) o 4 1 1 -1
o <% ( T (g) T (1) + 7o ¢ (T)> "2 7 (1g) +7-9(I) @)

then 00" /07g|, _, .
Therefore, from the definition of ﬁg (T) it follows that for all p, < ﬁe (T) we have 06" /07y

< 0.
> 0.

> 0, while if the direction of the above inequality is reversed then 90" /97|

T=7%

T=7%
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Moreover, in the proof of Proposition 16, we argued that, for T > 1/2, uZ (T) is larger than any solution

to:

1 *
* 5 1 1
,ng:(I) T (59)+T9 27;0+T (’UIG)(bfl (T) 7—@71 T
T (o) T (1g) + 7o 2\/7* (1g) + To
It follows that: (1) uf (T) > lig (T), and (2) for all y, > pE (T) we have 90%/07y| __. < 0. Thus, we
have established that for all p, ¢ (/:le (T), uf (T)) the coordination effect is negative.

Above we have established that for each T > % the passive information effect is negative if p, ¢
~— ~+ ~
(ﬁ (T),pn (T)), the active information effect is negative if p, € (—oo,ﬁg (T)) U (fig (T') , 00) and

the coordination effect is negative if p, € (—oo,ﬁe (T)) U (1§ (T),+00). Since for T > 1 we have

Tig (T) > ul (T) (see the proof of Proposition 16) part (1) of the Proposition follows immediately.

The proof of part (3), i.e., the case when T’ < 3 is analogous. The main difference, compared to the
case when T > 1, is that when T < 3 then puf (T) > fiy (T). Moreover, for T' < 1 we need to define
g (T) as the largest solution to:

_ 7" (1g) + 79 570 + 7" (1g) o [
pg = @ <\/7 (i) + 7o P (T)) t5 = (u9)+79@ (T)

where it can be shown that for T < § we have fig (T) > pl(T). m

4.2 The trade-off between public and private information when 7T # %: nu-

merical results

In Propositions 16 and 17 we establish sufficient conditions under which private and public information
are complements (Proposition 16) and substitutes (Proposition 17). We complement the above ana-
lytical results with numerical simulations. In particular, Figure 2 provides a complete characterization
of the regions where a marginal increase in 7y leads to an increase in investors’ incentives to acquire
information when 79 = 1 (left panel) and when 79 = 2 (right panel).

Figure 2 shows that complementarity between public and private information is a pervasive phe-
nomenon not limited only to the case when 7' = % Moreover, unless T' takes extreme values, the region
where private and public information are complements falls inside the region where the passive infor-
mation effect is positive, which suggests that even when T # 1/2 the passive information effect plays
an important role in driving this result.!* Note that as 74 increases, the region in which the two types
of information are complements shrinks. The main reason is that as 7y increases, the region where the
passive information effect is positive shrinks (this can be deduced from the expression for the passive
information effect, see proof of Proposition 17). This further underscores the importance of the passive
information effect.

Recall that when T # 1/2, it is possible that the active information effect is positive. In order to

investigate the role played by the active information effect, in Figure 3 we plot the region where the

141y Figure 2 the region between the two dashed lines corresponds to the region where the passive information effect is

positive.
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Figure 2: Relation between private and public information: passive information effect

active information effect is positive (the region between the dash-dot lines) against the region where

the passive information effect is positive (the region between the dashed lines).

3 3

175 1.75

-0.75 -0.75

[ Substitutes

20.05 0.25 0.5 0.75 0.95 2005 0.25 0.5 0.75 0.95
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Figure 3: Relation between private and public information: passive and active informations effects

We see that the region where the active information effect is positive, with exception for the case
when T is extreme, differs substantially from the region where public and private information are
complements. Thus, Figure 3 provides additional support for the importance of the passive information

effect in explaining the complementarity between public and private information.

5 Changes in investment and welfare: robustness

5.1 Changes in the probability of a successful investment

In section 6.2 of the paper we analyzed how a change in the precision of the prior affects the probability

of a successful investment when 7" = 1/2. Here, we investigate the case when T # 1/2. We state first
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intermediate technical results and then address this question.

5.1.1 Intermediate results

Lemma 18 Suppose that T is exogenously given.
1. If ug > @ ( et (T)) then 0 < pyp.
2. If pp = ® ( Tire -1 (T)) then 0% = yu,.
3. If ug < @ ( e gl (T)) then 6™ > .

Proof. Recall that 6" is defined as the solution to the CM condition:

To * T+7Te . _ — *
“ijp (O —pg) Hy @ HT)-27H () =0

The above lemma follows from the observation that the left hand side of the above equation is decreasing
inf*. m

Next, consider the following equation

_ 7 (o) + 7o 51
W¢< ) “O

Define 1! (T') as the largest solution to the above equation when 7' > 1/2 and the smallest solution
when T' < 1/2. Note that p}! (T) is well defined since the right hand side takes only values between 0
and 1. Next, recall from Section 4.1 that we defined /:LTG (T') as the smallest, if T > %, or the largest, if

T < %, solution to equation

_ 7" (1g) + 79 570 + 7" (1g) o [
W_¢<Jﬂww7wwm49¢ ”0*2 = TR

Lemma 19 Consider u)! (T).

To

1. If T > 1/2 then p (T) < ' (T).

~Tg

2. If T =1/2 then p}* (T) = (T).

To

3. If T < 1/2 then i (T) > 71 ' (T).
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Proof. First, note that if T = 1/2 then pl! (T) = ﬁm (T) = 1/2. Next, holding 7 constant, take the
derivative of p}! (T') — ﬁw (T') with respect to T to obtain:

9 =70 T+Te 1 T+Te. 4
2 o-i @] = ¢(@1(T))¢<\ﬁ ® (T))
1 T+79T+%7—9 1 T+T9%T+Tg
_¢(@1(T))¢<ﬁ7+79¢ m) J

00 @
2\/T+T ¢ (21 (1))

. T+ To %7’9 _1 1 1

- TH7Te 2VT+Te| (271 (T))
1 1 1

S 2 (T+Te) {\/ﬂm_ﬁ}QS(@l(T))d)

Hence, it follows that if 7' > 1/2 then, for a given 7, we have

T+To .4 T+ Ty %T@‘i‘T 1 1 1 1
Oy —— (T S|y —=—— (T ——9 " (T
( T ( )>< ( T T+4+7Te (T) +2\/7T79 (T)

In particular, at p}! (T') we have

7 (WM (T

i = o
)

(

N

1
o~ (T - o~ (T
N ) ”>+WT*<M34<T>>+TQ .

Recall from Section 4.1 that, for T' > 1/2, ﬁw (T') is defined as the value of p, such that for all
Lo > ﬁe (T') we have:

T (1" (1) + 70 570 +7* (15" (1) o 4 1 1
o= ® <\/ ( o T)) T (Néw (T)) +7o ? (T)> ! 2 \/T* (#éw (T)) + 7o

Thus, if 7' > 1/2 then, u} (T) < /:zw (T'). The proof for the case T' < 1/2 is analogous. ®
Finally, define u/"** (T) as

& (T)

(1) = max {7 (7). (T} 6T > 172

P (T) = max {My (T) . Fig (T)} if T < 1/2
and ™~ (T) as

() = win{pd (1), g (D)} HT > 172

pI™=(T) = min {gg (T). 5, (T)} i T <1/2

- ~t
It follows from the definitions of 1y (T), , iy (T), pd* (T) and 7, (T) that both p!™* (T') and p!™= (T)
are continuous and p!™+ (T) = p!™= (T) = 1/2 when T = 1/2. Below, we use u!"** (T') and pu!"*~ (T)

to state our main result of this section.
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5.1.2 Changes in the probability of a successful investment: main results

In Section 6.2 we identified three channels through which a change in 74 affects the probability of a
successful investment. First, it affects the ex-ante distribution of 8. Second, it affects directly the value
of the threshold 6* through an adjustment in investors’ investment strategies (holding their precision
choices constant). Third, it leads indirectly to a change in 8" by affecting investors’ precision choices,
and through this channel it further affects their investment behavior. We then proved that when
T = 1/2 a change in 7y increases the probability of a successful investment when p, > 1/2, it has no
effect if py = 1/2, and it decreases it when py < 1/2.

When T # 1/2 such a characterization is not feasible. The main issue here is that it is difficult to
establish both the sign and the magnitude of the second and third channels once T' # 1/2. Intuitively,
however, we should expect that the ex-ante probability of a successful investment increases when p, is
high and decreases when p, is low. This is because the direct effect of a change in 79 on 6* (the second
channel identified above) tends to dominate the other two channels and it is positive for high values of
the prior mean and negative otherwise. Proposition 20 shows that this intuition is correct when p, is
sufficiently high or low.

Define /™% (T) as

Wt (1) = max {7 (T), 5 (D)} T >1/2

W) = max {! (T).7 (D)} T <1/2
and /"= (T) as

() = min{pd (1), @)} #T >1/2

W™= (T) = min {ﬁe (T), 5y (T)} i T < 1/2
Proposition 20 Suppose that the precision of the prior, Tg, increases.

1. Let T > 1/2.

(a) If g > pI™* (T) then the ex-ante probability of a successful investment increases.

(b) if g < ™= (T) then the ex-ante probability of a successful investment decreases.
2. Let T < 1/2.

(a) If 1y > pI™* (T) then the ex-ante probability of a successful investment increases.

(b) If pg < p!™*= (T) then the ex-ante probability of a successful investment decreases.

Proof. Recall from the proof of Proposition 6 in the paper that the total effect of a change in 79 on

the probability of a successful investment is given by:

dPr (6> 6) _d 1_ & 0" — pg

dT9 dTg 751/2
g (T [ 1
Ty ¢<701/2>{d79+279 (0" — pg)
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where
aw _or o dr
drg Ore O dro

We consider the case when T > 1/2, since the case of T' < 1/2 is analogous. From Proposition 17 stated

~To ~—

above, we know that if "> 1/2 and p, ¢ (min {u ") (T)} ,Nax {E (T) ,ﬁ+ (T)}) then

dr*

<0
dTg

Moreover, from Szkup (2015) we know that if precision choices are exogenous, then for all u, such that

1
T+T9§T.9+T 1 1 1 1
Ly < o A\ —— P T4+ z-—9 T
0 ( 0 () 9 /79 ()

00* 00”
677'0 > 0 and % <0

Recall that by definition of /:J,Te (T'), we know that

we have

™ o) + 70 570 + 77 (o) g (T>) T ey

=To
P <pp = pg < ® ” "
¢ ¢ < ™ (1g) T (k) + To

and, thus, it follows that for all u, < ﬁm (T') we have

do*

— >0
dT@

Moreover, if jg < pd’ (T') then
9* < Ho
By Lemma 19, i (T) < [i ' (T) for all T > 1/2. Tt follows that if 1z < p!™~ (T) = min { ud(T), i (T)

we have:
dPr(6>0")
dTg

Similarly, when p, > p!™* (T) = max {ﬁ (T) ,ﬁ+ (T)} then df”/drg < 0, 8 < py and so:

<0

dPr (0 > 0"
=0 <o

The above proposition establishes conditions under which the ex-ante probability of investment
increases or decreases when T # 1/2. The proof of this result is substantially simpler than the proof
of Proposition 6 in the main text. This simplification comes from the fact that here we deal only with
the case where an increase in the precision of the prior crowds out private information acquisition. In
contrast, in Proposition 6 we fixed T'= 1/2 but consider all possible values of py. As explained above,
however, such a result is not feasible for the case when T" # 1/2.

To check how the ex-ante probability of a successful investment varies with a change in 74 for any
pair {T', uy} we resort to numerical simulations. Figure 4 presents two numerical examples that suggest
that the finding of Proposition 6 extends to the case when T # 1/2.
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Figure 4: Change in the probability of successful investment

Each panel of Figure 4 depicts the regions where a change in 74 leads to an increase and a decrease
in the probability of investment. The left panel corresponds to the situation where we consider a small
increase in the precision of the prior from 79 = 0.5, while the right panel corresponds to the case
where the initial precision of the prior is 79 = 1.5. We see that, as suggested above, for a fixed T, the
probability of a successful investment is positive for high enough py and negative otherwise.

The above figures indicate that the threshold for p, above which the probability of a successful
investment increases with a change in 7y is itself increasing in 7. To understand this, recall from
Section 6.2 of the paper that an increase in 7y leads to an increase in the probability of a successful
investment only if * < puy, and it leads to a decrease in the probability of a successful investment
if ¥ > pg. An increase in T decreases the benefit from a successful investment and increases the
cost of an unsuccessful investment. Therefore, investors become less willing to invest and set a higher
threshold z*. It follows that the region where the probability of a successful investment is increasing in

the precision of the prior shifts up as T increases.

5.2 Welfare consequences of a higher 7y

In this section we investigate numerically how an increase in the precision of public information (i.e.,

the precision of the prior), 74, affects investors’ ex-ante utility.

5.2.1 Changes in welfare

We first investigate for which values of 1" and p,y welfare is increasing or decreasing in 79 and how
this depends on the initial precision of the prior. In Section 6.3 of the paper we argue that one should
expect welfare to be increasing in 79 when pu, is sufficiently high and decreasing when p, is low. Figure
5 supports this intuition. In particular, we see that, for a fixed T, welfare is increasing in the precision
of public information when p, is sufficiently high and it is decreasing in 79 when g, is sufficiently low.

Figure 5 suggests that the values of u, for which welfare is increasing in 7¢ vary with 7. This result
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Figure 5: Welfare consequences of a higher 7¢

is driven by the probability of a successful investment. In particular, as we explained in Section 5.1
the threshold for u, above which the probability of a successful investment increases with a change in
Ty is increasing in 7. Since, as we argue below, a change in the probability of a successful investment
is typically the main driver of the change in welfare, a similar pattern is observed when we consider

investors’ welfare.

5.2.2 Changes in welfare: decomposition

Next, we investigate what the main drivers of changes in welfare are. In particular, we check how
much of the change in welfare is due to a change in the expected gain from a successful investment!'®
(labelled below as Investment), the change in the expected cost of mistakes (labeled as Mistake) and
the change in the cost of acquiring information (labeled as Cost).!® That is, we are interested in the

following decomposition:

ﬂ _ Alnvestment + AMistakes + ACost
U U U U

where U denotes investors’ ex-ante utility. In order to compute the above decomposition we fix {T', ug}
and compute the change in welfare implied by a gradual increase in 7y from 0.5 to 1.5. We then
decompose the implied change into the three effects mentioned above. We expect to find that, unless a
small change in precision has little effect on the investment threshold (which happens only when {T', u4}
lies near the line dividing the regions Investment 1 and Investment | in Figure 4), the investment
effect will be the driving force behind the changes in welfare.

To test the above hypothesis we pick three values of T, T € {0.25,0.5,0.75}, and three values of

15The expected gain from investment is defined as the payoff from a successful investment times the probability of a

successful investment. It corresponds to the third term in the investors’ ex-ante utility, equation (4) in the main text.
16While a marginal change in the precision of public information has no effect on investor i’s expected utility (by the

Envelope Theorem), this is not the case when we consider discrete changes in the informativeness of the prior.
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tg, g € {0,0.5,1}. The point {T" = 0.5, 4y = 0.5} plays a special role since we know that for these
parameter values a change in the precision of the prior has no effect on 6*.

We first consider the case where T' = 0.5 (Figure 6). We see that both in the case when the mean
of the prior is low (Panel A) or high (Panel C) the investment effect is the dominant force driving the
change in welfare. Panel B depicts the case where the change in welfare is driven by a change in the
expected cost of mistakes and the change in the cost of precision. When 7" = 0.5 and py = 0.5 the
investment effect is zero since a change in the precision of the prior has no effect on the probability of

a successful investment (Proposition 6 in the paper).
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Figure 6: Welfare Decomposition when 7' = 0.5

These results are consistent with the hypothesis stated above. To provide further evidence that
supports our hypothesis, for the case of T'= 0.5 we also computed this decomposition for less extreme
values of 115 = 0.25 and py = 0.75. Since these values of the mean of the prior are close to the critical
point of 0.5, the effect of a change in 79 has a smaller effect on the probability of a successful investment.
However, if our hypothesis is true, the investment effect should continue to be the dominant force also
at these values. Figure 7 shows that indeed, for these values of parameters, the investment effect

contributes more than 50% to the change in welfare.
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Figure 7: Additional Results when 7" = 0.5

We next consider the case where T = 0.25. Figure 8 shows that for uy € {0,0.5,1} the investment
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effect is the dominant force. Note that compared to the case when T' = 0.5, now the change in the
expected gain from a successful investment contributes even more to the changes in welfare. This is
because when T is low then the payoff from a successful investment is high and hence a small change
in the probability of a successful investment has a large impact on the expected gain from a successful

investment and, thus, on investors’ welfare.
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Figure 8: Welfare Decomposition when T' = 0.25

Finally, we consider the case when 7" = 0.75. Note that when T is high then the payoff from a
successful investment is low and changes in 74 lead to relatively small adjustments in the expected
gain from investment (even though they can result in large changes in the probability of a successful
investment). This is reflected in 9, which shows that when T is high the contribution of the investment
effect is smaller than in the cases considered above. Nevertheless, the investment effect still remains a
significant factor driving changes in welfare. Finally, as Panel A of Figure 9 suggests, when p, takes
extreme values (i.e., values far from the critical value of p, at which O9W/97¢ = 0) then the investment

effect is the main force behind changes in welfare.
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Figure 9: Welfare Decomposition when 7' = 0.75

Given the above numerical results, we conclude that the investment effect tends to be the dominant
force driving changes in welfare, though its importance varies with 7. As T becomes higher, changes
in the expected gain from a successful investment become smaller. As a consequence, the relative

importance of the other two channels grows.
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6 The lower bound for precision choices T

In this section we discuss in detail the choice of the lower bound for precision choices, 7. There are
several technical results where the choice of 7 matters. First, as is standard in global games with public
information, in order to ensure uniqueness of equilibrium in the coordination game we need to have
T > i?g (see e.g. Hellwig, 2002, or Morris and Shin, 2004). That is, the lowest precision that can be
chosen by investors needs to be sufficiently large compared to the highest precision of the public signal
that we consider. If this assumption is not satisfied, then it is possible to have multiple equilibria in the
second stage of the game. While interesting, the occurrence of multiple equilibria would substantially
complicate the analysis of the information acquisition stage, which is why we do not consider this
possibility in the paper.

The next restriction of 7 comes from requiring that the ex-ante utility function is concave. It is well
known that the value of information may be non-concave, especially when the informativeness of signals
available to the decision-maker is low (see Radner and Stiglitz, 1984, and Chade and Schlee, 2002). In
order to ensure that the ex-ante utility is concave we have to require that 7 is high enough. We do not
provide a closed-form lower bound on 7. Instead, we simply assume that 7 satisfies this condition.

5%0*

m. In order

Another restriction on 7 comes from the technical results regarding the behavior of
229~

for Doy

< 0 in the required range of uy we need to impose the assumption that

Tl/2<179 = O > v

o T (T+1p) Ver

where 7, and Ty are the lower and upper bounds, respectively, for the precision of the prior that we
consider in the paper. This is the condition reported in Assumption Al.

The final restriction comes from the analysis of a change in the probability of investment resulting
from a change in 7¢. In order to determine the change of this probability we have to ensure that the
best-response function is not too steep. The proof suggests that the slope of the best response function,
7F (7), at the equilibrium precision level has to be less than 5/6 in order for our result to go through.
In the proof of Theorem 1 we show that the slope of the best response function converges to zero as
7 — 00. It follows that choosing a sufficiently high 7 will ensure that the above restriction on the slope
of the best response function is satisfied. Again, rather than providing an implicit bound for the value
of 7 we simply assume that 7 satisfies this condition.

To sum up, when we refer to 7 as being high enough we assume that it is such that the ex-ante

utility function is concave, the slope of the best response function is less than 5/6, and that

T (1 _Te T— 1Ty > - 1
To T (T + 7p) Vor
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